What is claimed is : 

I^X^ An isolated parasitic helminth nucleic acid 
sequenck capable of hybridizing, under stringent 
condition^ to at least a portion of at least one 
DirofilarieSimmitis nucleic acid sequence selected from the 
group consisting of D. immitis nucleic acid sequence p4 and 
D. immitis nucleic acid sequence p22U. 

2. The isolated nucleic acid sequence of Claim 1, 
wherein said isolated nucleic acid sequence encodes a 
protein capable of \selectively binding to at least cne 
component of immune s&rum, said immune serum being capable 
of inhibiting helminth ^development. 

3. The isolated nVicleic acid sequence of Claim 2, 
wherein said immune serum i\s dye^ived from an animal that is 
essentially immune to infection by said helminth. 

4. The isolated nuclirc/a^fid sequence of Claim 2, 
wherein said immune serum/ ik Iderived from an animal 
immunized with a composition composing parasitic helminth 
larvae selected from the group consisting of third stage 
larvae, fourth stage larvae, and mixtures thereof. 

5. The isolated nucleic acid ^sequence of Claim 1, 
wherein said parasitic helminth is selected from the group 
consisting of nematodes, cestodes and trematodes. 

6. The isolated nucleic acid sequence of Claim 1, 
wherein said parasitic helminth comprises a nematode 
selected from the group consisting of filarial, ascarid, 
strongyle and trichostrongyle nematodes. 

7. The isolated nucleic acid sequence bf Claim 1, 
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wherein said parasitic helminth is selected from the group 
consisting of Dirofilaria, Onchocerca, Bmgia, Wuchereria, 
Loa/\Acanthocheilonema, Dipetalonema , Setaria, Parafilaria 
and Sthvhanofilaria filarial nematodes. 

8. \The isolated nucleic acid sequence of Claim 1, 
wherein said parasitic helminth comprises a Dirofilaria 

immitis nemarode. 

9. The \solated nucleic acid sequence of Claim 1, 
wherein said Dirofilaria immitis nucleic acid sequence is 
selected from the\roup consisting of D. immitis nucleic 
acid sequence p4, a\ nucleic acid sequence including D . 
immitis p4, a nucleicXacid sequence comprising a fragment 
of D. immitis p4, D. immitis nucleic acid sequence p22U, a 
nucleic acid sequence including D. immitis p22U and a 
nucleic acid sequence compr\s/ng\a fragment of D . immitis 
p22U. 



10. The isolated nucle 



icVcld sequence of Claim 1, 



wherein said Dirofilaria immitis \4cleic acid sequence is 
selected from the group consisting\of SEQ ID N0:1, or a 
functional equivalent thereof, a nucleic acid sequence 
containing at least a portion of S^EQ ID N0:1 or a 
functional equivalent thereof, a fragmentW SEQ ID N0:1 or 
a functional equivalent thereof, SEQ IC NO: 3 or a 
functional equivalent thereof, a nucleic aN=id sequence 
containing at least a portion of SEQ ID \lO:3 or a 
functional equivalent thereof, and a fragment d£ SEQ ID 
NO: 3 or a functional equivalent thereof. \ 

11. The isolated nucleic acid sequence of Claim 1, 
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lerein said isolated nucleic acid sequence comprises an 
oligonucleotide capable of hybridizing to said Dirofilaria 
immiXis nucleic acid sequence under stringent hybridization 
conditions . 

12 \ The isolated nucleic acid sequence of Claim 1, 
wherein Said isolated nucleic acid sequence, when 
administered, to an animal in an effective manner, is 
capable of protecting said animal from infection by said 
helminth. 

13. The isolated nucleic acid sequence of Claim 1, 
wherein said isolated nucleic acid sequence encodes a 
protein that, whek administered to an animal in an 
effective manner, is Capable of protecting said animal from 
infection by said helminth. 

14. The isolated nucleic acid sequence of Claim 1, 
wherein said isolated nucl 
a method comprising: 

(a) culturing a 



icid sequence is obtained by 



( ,pl£rasitic helminth expression 
library under conditions tjhat promote production of 
proteins encoded by said library; 

(b) contacting said library with said immune 
serum under selective binding conditions; and 

(c) selecting a colony or phage plaque that 
contains a nucleic acid sequence endoding a protein 
capable of selectively binding to said >unmune serum. 
15. A recombinant molecule comprising at. least one 

isolated nucleic acid sequence set forth ih Claim 1 
operatively linked to at least one transcriptio^i control 



sequence. 

L6. A recombinant cell comprising a cell transformed 
with at\ast one isolated nucleic acid sequence set forth 
in Claim 1 operatively linked to at least one transcription 

control sequence. 

17. "a recombiftaW'cell comprising a cell transformed 
with at least one i]solafce*i nucleic acid sequence set forth 
in Claim 1 in a manner such that said recombinant cell is 
capable of expressing said isolated nucleic acid sequence. 



fit 
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18. An isolated parasitic helminth protein, or 
mimetopte thereof, capable of selectively binding to at 
least on\ component of immune serum that is capable of 
inhibit ingVhelminth development, said protein being encoded 

5 by a parasirdc helminth nucleic acid sequence capable of 
hybridizing, urider stringent conditions, to at least a 
portion of at lWast one Dirofilaria immitis nucleic acid 
sequence selected\f rom the group consisting of D. immitis 
nucleic acid sequence p4 and D . immitis nucleic acid 
10 sequence p22U. \ 

19. The protein \pf Claim 18, wherein said immune 
serum is derived from an\animal that is essentially immune 
to infection by said helmiiith. 

20. The protein of Claim A8, wherein said immune 
serum is derived from an\ animal immunized with a 
composition comprising parasitife heWinth larvae selected 
from the group consisting of j&fird\ stage larvae, fourth 

5 stage larvae, and mixtures thereof :\\ 

21. The protein of Claiia 18, wherein said parasitic 
helminth nucleic acid sequence is selected from the group 
consisting of D. immitis nucleic aci& sequence p4 , a 
nucleic acid sequence including D. immit\s p4 , a nucleic 

5 acid sequence comprising a fragment of D . ^immitis p4, D. 
immitis nucleic acid sequence p22U, a nucleic \cid sequence 
including D. immitis p22U, and a nucleic acid sequence 
comprising a fragment of D. immitis p22U. \ 

22. The protein of Claim 18, wherein said plrotein is 
encoded by a parasitic helminth nucleic acid Sequence 
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selected from the group consisting of SEQ ID NO : 1 , or a 
functional equivalent thereof, a nucleic acid sequence 
containing at least a portion of SEQ ID N0:1 .or a 
functional equivalent thereof, a fragment of SEQ ID N0:1 or 
a functional equivalent thereof, SEQ ID NO: 3 or a 
functional Nequivalent thereof, a nucleic acid sequence 
containing at least a portion of SEQ ID NO: 3 or a 
functional equivalent thereof, and a fragment of SEQ ID 
NO: 3 or a functional equivalent thereof. 

23. The proVein of Claim 18, wherein said protein 
comprises at least\a portion of an amino acid sequence 
selected from the gtoup consisting of SEQ ID NO: 2 or 
functional equivalent thereof and SEQ ID NO: 4 or functional 
equivalent thereof. \ 

24. The protein ofAolaim 18, wherein said protein 
being encoded by a parasr zic^helminth nucleic acid sequence 
capable of hybridizing, un^m^stringent conditions, to at 
least a portion of jD. ImmitxsK nucleic acid sequence p4 
comprises a parasitic helLinth Ld\ receptor-related protein 
class A cysteine-rich motif. \ 

25. The protein of Claim 24, \ wherein said motif 
comprises DDCGDGSDE. \ 

26. The protein of Claim 18, wherein said protein or 
mimetope thereof, when administered to ax* animal in an 
effective manner, is capable of protecting sa\d animal from 
infection by said helminth. \ 



27 \ The protein of Claim 18, wherein said protein or 



mimetope 
heartworm 




r]eof is capable of protecting an animal from 
tion. 
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2E\ An antibody capable of selectively binding to a 
parasitic\ helminth protein or mimetope thereof, said 
antibody "being produced by a method comprising 
administering to an animal an effective amount of an 
isolated protein or mimetope thereof to produce said 
antibody \ said protein being capable of selectively binding 
to at least one component of immune serum that is capable 
of inhibiting helminth opment, and said protein being 

encoded by a parasitic bel&inth nucleic acid sequence 
capable of hybridizing, u *Qdr Wring ent conditions, to at 
least a portion of at leas^ one\.irofilaria immitis nucleic 
acid sequence selected from the^group consisting of D. 
immitis nucleic acid sequence p4 anX D. immitis nucleic 
acid sequence p22U. 

29. The antibody of Claim 28, whereir^said antibody, 
when administered to an animal in an ef fectiv^manner , is 
capable of protecting said animal from infection by said 
helminth. 
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3\0. A therapeutic composition capable of protecting 
an animal from parasitic helminth infection when 
administered to said animal in an effective manner, said 
compositiork comprising at least one protective compound 
selected fromVthe group consisting of an isolated nucleic 
acid sequence ^capable of hybridizing, under stringent 
conditions, to \t least a portion of at least one 
Dirofilaria ijwnitisVucleic acid sequence selected from the 
group consisting of D\immitis nucleic acid sequence p4 and 
D. immitis nucleic acid\sequence p22U; an isolated protein, 
or mimetope thereof, cap\ble of selectively binding to at 
least one component of immune serum capable of inhibiting 
helminth development, said p\o\ein being encoded by said 



isolated nucleic acid sequence 
selectively binding to a pa 



d an antibody capable of 
asl\tic helminth protein or 



mimetope thereof, said antibody being produced by a method 
comprising administering to an animaNL an effective amount 
of said isolated protein or mimetopeV thereof to produce 

said antibody. \ 

31. The composition of Claim 3o\ wherein said 
composition further comprises at least None component 
selected from the group consisting of an eVcipient, an 
adjuvant and a carrier. \ 

32. The composition of Claim 30, wherein said 
composition comprises at least one of said protein or 
mimetope thereof and at least one Dirofilaria proterhi or 
functional equivalent thereof, said Dirofilaria proteYn 
being selected from the group consisting of P39, P22L,\ 



P2o\5 / Di22, and larval proteases. 

3\. The composition of Claim 30, wherein said 
antibody further comprises a cytotoxic agent conjugated to 
said antibody^ 

34. The cotapositidpi of Claim 30, wherein said 



isolated nucleic ac; 



ience is delivered to said cell by 
direct injection of saidNAolated nucleic acid sequence or 
by a vehicle selected fr^ the group consisting of 
recombinant virus particle vaccines and recombinant cell 
vaccines. 



35\ A method to protect an animal from infection by 
a parasitic helminth comprising administering to said 
animal in\an effective manner a therapeutic composition 
comprising aV least one protective compound selected from 
5 the group consisting of an isolated nucleic acid sequence 
capable of hybridizing, under stringent conditions, to at 
least a portion of \t least one Dirofilaria immitis nucleic 
acid sequence selected from the group consisting of D. 
immitis nucleic acid sequence p4 and D. immitis nucleic 

10 acid sequence p22U; an\ isolated protein, or mimetope 
thereof, capable of select^elV binding to at least one 
component of immune serum dapaKLe of inhibiting helminth 
development, said protein be ingA encoded by said isolated 
nucleic acid sequence; and a\ antibody capable of 

15 selectively binding to a parasitic^ helminth protein or 
mimetope thereof, said antibody being produced by a method 
comprising administering to an animal an^effective amount 
of said isolated protein or mimetope thereof to produce 

said antibody. \ 

36. The method of Claim 35, wherein said composition 

comprises a recombinant virus particle vaccine\ or a 
recombinant cell vaccine. \ 
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37 A. A method to produce an isolated parasitic 
helminth protein comprising culturing in an effective 
medium a cell Capable of expressing said protein, said 
protein being enco^d b\rsa parasitic helminth nucleic acid 
sequence capable ofl^^Wbridizing, under stringent 
conditions, to at leastVa portion of at least one 
Dirofilaria immitis nufcleic acrd sequence selected from the 
group consisting of D* immitis nucleic acid sequence p4 and 
D. immitis nucleic acid sequence p22Uv 



3V A method to produce an antibody capable of 
selectively binding to a protein or mimetope thereof, said 
method comprising administering to an animal an effective 
amount of an isolated protein or mimetope thereof to 
5 produce said antibod^\ wherein said protein is capable of 
selectively binding to\t Ceast one component of immune 
serum that is capable of infvj>i€ing helminth development, 
and wherein said protein isVencoded by an isolated 
parasitic helminth nucleic acfidK sequence capable of 
10 hybridizing, under stringent conditions, to at least a 
portion of at least one Dirofilaria immitis nucleic acid 
sequence selected from the group consisting\of D. immitis 
nucleic acid sequence p4 and D * immitis nucleic acid 
sequence p22U. \ 
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39\, A therapeutic composition capable of protecting 
an animal from parasitic helminth infection when 
administer^ to said animal in an effective manner, said 
composition comprising a compound capable of substantially 
interfering with the function of a parasitic helminth LDL 
receptor-related protein class A cysteine-rich motif. 

40. The competition of Claim 39, wherein said 
function comprises st&roU uptake. 

41. The composition of Claim 39, wherein said 
therapeutic composition comprises a protein encoded by an 
isolated nucleic acid sequence capable of hybridizing, 
under stringent conditions, \o at least a portion of 
Dirofilaria immitis nucleic acid\sequence p4. 

42. A method to protect animals from parasitic 
helminth infection comprising administering to said animal 
in an effective manner the therapeutic^ composition set 
forth in Claim 39. 



/ 
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